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Ali Ibn Sina”, Kabul, Afghanistan, 6Centre for Health Economics, University of York, York, United 
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Background: In Afghanistan, approximately 40% of adults aged 30–79 years 

are living with hypertension. The stage of prehypertension represents a critical 

point for early detection and prevention of hypertension and its complications. 

This study aims to determine the prevalence of prehypertension and explore its 

associations with socio-demographic, behavioural, and biological factors in the 

Afghan adult population.

Methods: This study utilised data from the 2018 Afghanistan STEPS survey; a 

nationally representative, household-based, cross-sectional survey conducted 

from February to October 2018. Weighted estimates and multivariate logistic 

regression analyses were used to assess the prevalence of prehypertension and 

explore its associations with sociodemographic, behavioural, and biological 

factors.

Results: The prevalence of prehypertension was 38.4%, and it was more preva-

lent among males (46.2%) than females (29.8%). Male sex (AOR: 2.66; 95% CI: 

1.99–3.55) and high waist circumference (AOR: 2.14; 95% CI: 1.47–3.12) were 

found with higher odds of prehypertension. The prevalence of hypertension was 

30.47%. Older age (45–69 years), obesity and high waist circumference associ-

ated with hypertension. Adults from the western and northeastern regions had 

lower odds of both prehypertension and hypertension.

Conclusion: Prehypertension and hypertension are highly prevalent in 

Afghanistan. We identified high risk groups that could inform the development 

of interventions and modifiable risk factors which could be targeted in these 

interventions. Further research should focus on the development of contextual-

ised, evidence-based prevention strategies.
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Introduction

Hypertension (HT) is a major global public health concern due to 

its high prevalence and association with cardiovascular diseases 

(CVDs) (1). According to the latest report from the Global Health 

Observatory, the prevalence of HT among adults aged 30–79, is 33.1% 

globally, with 34.5% of males and 31.7% of females having HT (2). In 

Afghanistan, the prevalence of HT in adults (30–79 years) is over 40%, 

exceeding global averages (2). Among Afghan males, the prevalence 

is 35.3%, while among females, it is 45.3% (2). As populations age, 

engage in unhealthy behaviors, and gain weight, the prevalence of HT 

continues to increase steadily (3).

The rising prevalence of HT is driven by modifiable and non-

modifiable risk factors. Key modifiable behaviors include excessive salt 

intake (4), physical inactivity (5), tobacco use (6), alcohol consump-

tion (7), and poor dietary habits (8). Which contribute to pathophysi-

ological mechanisms including obesity, endothelial dysfunction, and 

arterial stiffness (9, 10). In addition to these behavioural factors, bio-

logical factors such as age, sex and genetic predisposition influence the 

development of HT. The interplay between these risk factors is par-

ticularly important in low and middle-income countries, where the 

epidemiological transition has led to a sharp rise in HT burden (11).

To enable earlier identification of individuals at risk of developing 

HT, the concept of prehypertension (PHT) was introduced by the 

Executive Committee of the Joint National Committee for Prevention, 

Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7) 

(12). The aim was to identify people within the range of systolic blood 

pressure (SBP) between 120 and 139 mmHg and diastolic blood pres-

sure (DBP) between 80 and 89 mmHg (12). Since HT is often asymp-

tomatic and can lead to serious complications such as kidney failure, 

cardiovascular diseases (CVD) and stroke (13), introducing the con-

cept of PHT made it easier to identify individuals who would benefit 

from early intervention through behavioural health risk modification 

and prevent its complications (14).

Longitudinal data from the Framingham Heart Study provided 

clear evidence that individuals with blood pressure (BP) levels higher 

than 120/80 had a higher risk of developing HT and cardiovascular 

disease (CVD) compared to those with BP levels below 120/80 mmHg 

(15). Additionally, a study conducted in Japan revealed that PHT was 

associated with a 45% higher risk of cardiovascular disease, even after 

adjusting for traditional cardiovascular disease risk factors (16). 

Moreover, individuals in the PHT range of BP were found to be 1.65 

times more likely to have at least one additional risk factor compared 

to those with normal BP (16).

PHT prevalence varies globally. A cross-sectional study in China 

found a prevalence of 33.9% (17), while in Iran reported a prevalence 

of 28.5% (18). In India, Bangladesh and Nepal, the prevalence of PHT 

among adults aged 18–49 was reported 43.2, 35.1 and 25.2%, respec-

tively (11). Age, obesity, smoking, family history of cardiovascular 

disease and waist circumference were reported as risk factors and 

determinants for PHT (17, 19).

In Afghanistan, traditionally, the public health agenda has been 

dominated by communicable diseases and conditions associated with 

maternal and child health (20). However, recent studies indicate that 

non-communicable diseases (NCDs) are rising and account for 50% 

of all deaths in the country, with HT identified as the leading risk 

factor (21). The situation is concerning given that the healthcare 

system is poorly equipped to manage chronic disease due to infra-

structural deficiency, limited workforce capacity, and constrained 

financial resources at both system and household levels (22, 23). 

Moreover, access to NCDs-related care is predominantly centralised 

in tertiary level and private sector facilities, making essential services 

inaccessible for many, especially rural populations facing geographic 

and economic barriers (21). Following the political transition in 2021, 

women’s access to healthcare has declined further due to restricted 

policies on education, mobility and employment, increasing their 

exposure to NCDs risk factors such as psychological stress, inadequate 

physical inactivity and diet (24, 25). Simultaneously, the decline in 

international aid has exacerbated national economic collapse, reduc-

ing household purchasing power and altering dietary patterns in ways 

that contribute to both undernutrition and increased CVDs risk (23).

Despite the high burden of HT in Afghanistan, evidence on PHT 

remains sparse. Given the critical role of the PHT stage in preventing 

HT and its associated complications—particularly in resource-limited 

settings—this study seeks to address this gap by estimating its preva-

lence and associated factors in Afghanistan, using secondary analysis 

of the 2018 STEPS survey dataset. The findings have the potential to 

inform policy, guide public health strategies, and strengthen health-

care delivery approaches.

Methods

Study design and setting

This study used data from the 2018 nationally representative pop-

ulation-based and cross-sectional Afghanistan STEPS survey 

(Stepwise Approach to Surveillance) (26). This survey was conducted 

by the Ministry of Public Health of Afghanistan with the support of 

the World Health Organization (WHO). Its purpose was to determine 

the prevalence of non-communicable diseases and their associated 

risk factors in the country. Data was collected from February 2018 to 

October 2018.

Sampling method and sample size

A multistage cluster sampling technique was used to obtain a 

nationally representative sample of adults (18–69 years). The sampling 

process included selecting 55 districts as primary sampling units, fol-

lowed by villages or blocks as secondary sampling units, and house-

holds as tertiary sampling units. One person from each household was 

randomly selected, resulting in 3956 randomly selected partici-

pants (26).

Data collection procedures and tools

Data collection was done in three steps. Step one involved admin-

istering a structured questionnaire to gather information on behav-

ioural risk factors such as tobacco and alcohol use, physical activity, 

diet, and salt intake (26). Socio-demographic data, including age, sex, 

highest level of education, number of adult household members, and 

residence status, were also collected. Step two involved taking anthro-

pometric measurements, including height and weight, using portable 

electronic weighing scales and inflexible measuring bars according to 

WHO protocols (26). Blood pressure was measured using a calibrated 

sphygmomanometer after participants had been seated for at least 

15 min, with three readings (26). The last two blood pressure readings 
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were averaged. Step three involved using CardioChek PA devices to 

measure blood glucose and cholesterol. The study forms were trans-

lated into Pashto and Dari and were piloted. Data collection was con-

ducted through face-to-face interviews.

Study variables

Outcome variables

PHT was defined according to the JNC7 as participants not taking 

antihypertensive drugs and having SBP 120–139 mmHg or DBP 

80–89 mmHg (27). According to the JNC7, HT was defined as 

SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg, or self-reported use of anti-

hypertensive medication (27). The prevalence of HT was also calculated 

based on the 2017 American College of Cardiology (ACC) and American 

Heart Association (AHA) guidelines, normal (<120/<80 mmHg), ele-

vated (120–129/<80 mmHg), Stage 1 hypertension (130–139/80–

89 mmHg), and Stage 2 hypertension (≥140/≥90 mmHg) (28).

Sociodemographic variables

We examined a range of sociodemographic characteristics: Sex 

(male, female); age group (18–29, 30–44, 45–69); residential area 

(rural, urban); region of the country (central, northern, southern, 

southeastern and eastern, western and northeastern); marital status 

(never married, married and widowed/separated); education level (no 

formal education, primary/secondary school, high school, university/

college); work status (employed, unemployed, homemaker, student) 

and household earnings (divided into four quartiles).

Behavioural risk factors

For this study Current smoking (yes, no); ever alcohol drinking 

(yes, no); type of oil consumption (self-report type, vegetable oil, lard 

or suet, butter or ghee, margarine, non in particular); insufficient 

physical activity (based on WHO definition, less than 150 min of 

moderate-intensity physical activity or 75 min of vigorous-intensity 

physical activity in a week); low fruit and vegetable consumption 

(based on WHO recommendation, taking less than five servings of 

fruits and/or vegetables on average per day) (29); salt consumption 

(based on self-report amount, too much, right amount, too little, far 

too little); adding salt when eating (self-report, rarely, sometimes, 

often, always), were considered as possible behavioural risk factors.

Biological risk factors

BMI is categorised according to WHO guidelines as underweight 

<18.5, normal ≥18.5 to <25, overweight ≥25 to <30, obesity ≥30 kg/m2 

(30). Central obesity, measured by waist circumference (WC) (based 

on WHO guidelines a waist circumference of >79 cm in females and 

>89 cm in males) (29). Fasting blood glucose levels classified by the 

American Diabetes Association as optimal <100, prediabetes ≥100 to 

<126, diabetes ≥126 mg/dL (31). Total cholesterol categorised as desir-

able <200, moderate ≥200 to <240, high ≥240 (49).

Data management

The dataset was cleaned and weighted in survey mode to account 

for the complex survey design according to the World Health 

Organization’s recommendation (29). Participants with missing blood 

pressure measurements were excluded to ensure the accuracy of out-

come classification. Additionally, biologically implausible blood pres-

sure values (systolic blood pressure values less than 70 mmHg or 

greater than 250 mmHg, and diastolic blood pressure values less than 

40 mmHg or greater than 150 mmHg) and age (individuals younger 

than 18 years or older than 69) were excluded to ensure data quality 

and reliability.

Statistical analysis

Descriptive statistics were used to present the frequency distribu-

tion of sociodemographic characteristics of the participants. The 

weighted prevalence of blood pressure ranges was calculated by sex, 

age groups, residential area, regions of the country, and total popula-

tion, along with 95% confidence intervals.

Logistic regression analyses were performed to examine the asso-

ciations between selected factors and blood pressure categories. Two 

separate binary logistic regression models were developed: one com-

paring individuals with PHT to those with normal blood pressure 

(excluding those with HT) and another comparing individuals with 

HT to those with normal blood pressure (excluding those with PHT). 

Unadjusted odds ratios were estimated for each independent variable. 

Prior to model fitting, multicollinearity among independent variables 

was assessed.

To construct multivariable models, all variables with at least one 

category showing a statistically significant unadjusted association 

(p-value < 0.05) were initially considered. The “gvselect” command in 

STATA was used for best subset variable selection, evaluating all pos-

sible combinations of predictors. Model performance was assessed 

using Akaike Information Criterion (AIC) and Bayesian Information 

Criterion (BIC), and the model with the lowest values of AIC and BIC 

was selected. This approach was selected to identify the most parsimo-

nious model that balanced model fit with complexity, thereby reduc-

ing the risk of overfitting and enhancing generalizability. An 

interaction term between gender and age group was included and 

tested using the Wald test. The final model’s fit was assessed using the 

F-adjusted goodness of fit.

As a sensitive analysis, an alternative logistic regression model was 

run in which individuals with either PHT or HT were grouped into a 

single “elevated blood pressure” category and compared to those with 

normal blood pressure. This approach tested the robustness of find-

ings under an alternative outcome definition (32). The same model 

selection procedures, interaction testing, and goodness of fit assess-

ments were applied.

All statistical analyses were performed using STATA version 18.0 

(Stata Corporation, College Station, TX, USA) with a significance level 

set at p < 0.05.

Result

Characteristics of study population

After excluding 101 participants under 18 and over 69 years of 

age, as well as outliers and cases with missing data on blood pressure 

(Appendix 1), 3,854 participants remained in the final analysis 

(Figure 1).
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As presented in Table 1, over half of the sample were male 

(51.27%), and 37.34% were aged between 18 and 29 years. The 

majority of participants lived in urban areas (52.52%), and 80.72% of 

them were married. More than half of the participants (56.1%) had 

no formal education, and 45.8% were employed at the time of 

the survey.

Weighted prevalence of PHT and HT

Overall, 68.8% of the population had either PHT or HT (95% CI: 

65.6–71.9%). In total, 38.4% of participants had PHT (95% CI: 35.1–

41.7%), while 30.5% had HT (95% CI: 27.4–33.7%). As seen in Table 2, 

PHT was more common among males (46.2%; 95% CI: 42.4–50.1%) 

compared to females (29.8%; 95% CI: 26.3–33.6%), whereas HT was 

slightly more prevalent among females (32.7%; 95% CI: 29.3–36.3%) 

than males (28.3%; 95% CI: 24.1–33.0%). When stratified by age, PHT 

peaked in the 30-44-year age group (41.6%; 95% CI: 37.8–45.6), while 

HT peaked among adults aged 45–69 years (54.0; 95% CI: 47.0–60.9). 

Figure 2 shows the prevalence of PHT and HT in six regions of the 

country.

Using the 2017 ACC and AHA blood pressure classification, 

11.4% of participants were identified as having elevated blood pres-

sure (95% CI: 9.1–14.3%), 26.9% had HT stage I (95% CI: 24.3–

29.6%), and 30.4% had HT stage II (95% CI: 27.4–33.7%). According 

to this classification, the total prevalence of HT was 57.3% (95% CI: 

53.1–61.5%).

Factors associated with prehypertension

As shown in Table 3, males had significantly higher odds of PHT 

compared to females (AOR: 2.66; 95% CI: 1.99–3.55; p < 0.001). 

Additionally, participants with high waist circumference had signifi-

cantly higher odds of PHT (AOR: 2.14; 95% CI: 1.47–3.12; p < 0.001) 

compared to those with normal waist circumference. Participants 

from the western region of the country had lower odds of PHT than 

those from the central region (AOR: 0.64; 95% CI: 0.42–0.98). The 

multicollinearity test indicated no significant associations between 

the independent variables. Results for the variables excluded during 

the multivariable model selection process, along with their unad-

justed odds ratios and interaction test between age group and gen-

derare presented in Appendices 2, 3.

Factors associated with hypertension

Participants aged 45–69 years had significantly higher odds of 

HT compared to those aged 18–29 in the adjusted model (AOR: 4.29; 

95% CI: 2.44–7.51; p < 0.001). Regionally, participants from the 

northeastern part of the country had significantly lower odds of HT 

compared to those from the central region (AOR: 0.47; 95% CI: 0.28–

0.79). Among the biological factors, obesity showed a strong and 

significant association with HT after adjustment (AOR: 3.03; 95% CI: 

1.54–5.94; p < 0.001). Being underweight was associated with signifi-

cantly lower odds of HT (AOR: 0.31; 95% CI: 0.12–0.81; p = 0.003), 

FIGURE 1

Participant exclusion flow diagram.
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and high waist circumference was also associated with increased odds 

of HT (AOR: 2.58; 95% CI: 1.49–4.44; p = 0.001) (Table 4). Results 

for the variables excluded during the multivariable model selection 

process, along with their unadjusted odds ratios, are presented in 

Appendix 4.

Sensitivity analysis

Appendix 5 in the appendices presents an alternative multivari-

able logistic regression model where PHT and HT were combined 

into a single category (BP ≥ 120/80). In this model, being male was 

significantly associated with higher odds of PHT or HT (AOR: 2.29; 

95% CI: 1.45–3.63; p = 0.001). Participants from the northeastern 

part of the country had lower odds of PHT or HT compared to those 

from the central region (AOR: 0.54; 95% CI: 0.35–0.83; p = 0.005). 

Widowed or divorced participants had significantly higher odds of 

PHT or HT than those who had never married (AOR: 6.02; 95% CI: 

2.65–13.68; p < 0.001). Unemployment was also associated with 

higher odds of PHT or HT compared to employment (AOR: 1.83; 

95% CI: 1.06–3.15; p = 0.028). High waist circumference (AOR: 2.03; 

95% CI: 1.30–3.17; p = 0.002) and obesity (AOR: 2.95; 95% CI: 1.77–

4.93; p < 0.001) were significantly associated with PHT or HT, while 

being underweight was associated with lower odds (AOR: 0.29; 95% 

CI: 0.12–0.66; p = 0.003).

Discussion

To the best of the authors’ knowledge, this is the first study to 

examine the prevalence and associated factors of PHT in Afghanistan. 

We found that nearly seven in 10 Afghan adults (68.8%) aged 

18–69 years lived either with PHT OR HT. The weighted prevalence 

of PHT and HT were 38.4 and 30.5%, respectively. Which is a critical 

public health problem, particularly given Afghanistan’s socio-eco-

nomic and healthcare challenges (20). Higher odds of PHT were 

observed among males and individuals with high WC. For HT, the 

strongest association was with older age (45–69 years), followed by 

obesity and high WC, while adults from the western and northeast-

ern regions had lower odds of both PHT and HT. In the combined 

model (BP ≥ 120/80 mmHg), being male, widowed/divorced, unem-

ployed, obese, or having high WC were linked to higher odds of 

PHT or HT.

When compared with regional and international studies, the 

prevalence of PHT in Afghanistan (38.4%) is consistent with findings 

from other low- and middle-income countries (LMICs). For instance, 

studies from India and Bangladesh have reported PHT prevalence 

rates of 43.2 and 35.1% among adults, respectively (11). Similarly, a 

national survey in China reported a prevalence of 36.7% (33). Besides, 

our study estimated an HT prevalence of 30.47% in the country, 

slightly higher than the 27% regional average for South Asian 

Association for Cooperation (SAARC) countries, yet within the broad 

range of 13–47% reported across the region (34). This figure is also 

comparable to the global prevalence of approximately 32% (1) and 

mirrors findings from other LMICs undergoing rapid lifestyle and 

dietary changes (35).

The similarity of Afghanistan’s PHT and HT prevalence to that of 

other LMICs signals that the country is during the same epidemiologi-

cal transition, from a predominance of communicable diseases to a 

rising burden of NCDs. However, unlike more economically stable 

LMICs, Afghanistan’s fragile health system, infrastructural deficien-

cies, and constrained financial resources leave it poorly prepared to 

address this shift (22). This combination of epidemiological transition 

and systemic fragility creates a scenario where the NCDs burden, par-

ticularly HT, is likely to grow unchecked unless urgent policy and 

health system interventions are implemented.

Higher odds of PHT were observed among males and individuals 

with high WC. These findings are consistent with previous studies that 

have highlighted gender (11) and central obesity (36) as important 

determinants of elevated blood pressure. Regarding HT, age was the 

factor with the highest estimate, with individuals aged 45–69 years 

having significantly greater odds of HT compared to those aged 

18–29. This aligns with global evidence that age is the strongest non-

modifiable risk factor due to vascular stiffening and accumulated 

exposure to other risk factors over time (11, 33, 37). Similarly, obesity 

and high WC were also consistently associated with HT, echoing find-

ings from multiple LMIC settings, where central obesity has been 

strongly linked to increased vascular resistance and higher BP levels 

(36, 38, 39).

TABLE 1 Characteristics of the survey participants.

Variables Frequency (%)

Gender Male 1,976 (51.27)

Female 1,878 (48.73)

Age group` 18–29 1,439 (37.34)

30–44 1,170 (30.36)

45–69 1,245 (32.30)

Residential area Rural 1,830 (47.48)

Urban 2,024 (52.52)

Region of the 

country

Central 690 (17.90)

Northern 662 (17.18)

Southern 592 (15.36)

Southeastern and eastern 656 (17.02)

Western 623 (16.17)

Northeastern 631 (16.37)

Marital status Never married 582 (15.10)

Married 3,111 (80.72)

Widowed and divorced 161 (4.18)

Education level No formal education 2,140 (56.08)

Secondary/primary school 946 (24.79)

High school 553 (14.49)

College/university 177 (4.64)

Work status Employed 1,761 (45.81)

Unemployed 845 (21.98)

Homemaker 1,105 (28.75)

Student 133 (3.46)

Household 

earnings

Lowest quartile 848 (25.72)

Second quartile 806 (24.45)

Third quartile 874 (26.51)

Highest quartile 769 (23.32)
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Adults in the western and northeastern regions had signifi-

cantly lower odds of PHT and HT, respectively, compared to those 

from the central region. This could reflect differences in dietary 

patterns, socioeconomic status, healthcare access, or mental 

health status. Similar intra-country geographic variations have 

been reported in south Asian countries, emphasizing the role of 

local contextual factors (11). Mental health appears to be a critical 

yet underexplored factor in understanding PHT and HT patterns 

in Afghanistan. A recent national survey reported alarmingly high 

prevalence rates of depression (72.05%), anxiety (71.94%), and 

stress (66.49%) among Afghan adults (40). Multivariable analysis 

from the same study identified female gender, low economic 

status, rural residency, illiteracy, cigarette smoking, and recent 

exposure to adverse life events as significant predictors of poor 

mental health outcomes (40). Notably, a meta-analysis has shown 

that depression increases the risk of developing HT by approxi-

mately 1.5 times and may represent an independent risk factor 

(41). Such evidence suggests that the high psychosocial stress 

burden in Afghanistan could contribute substantially to the over-

all prevalence of both PHT and HT, help explain the higher rates 

observed among women and account for part of the observed 

regional variation in odds ratios.

The study also highlighted the protective effects of being under-

weight against HT. While undernutrition is generally undesirable, 

TABLE 2 Prevalence of PHT and HT by sociodemographic and biological characteristics of the participants.

Characteristics N Prevalence (95% CI)

Prehypertension Hypertension

Gender Male 1,976 46.27 (42.46–50.12) 28.37 (24.15–33.01)

Female 1,878 29.89 (26.39–33.64) 32.74 (29.31–36.36)

Age group 18–29 1,439 40.83 (35.26–46.64) 20.93 (16.83–25.72)

30–44 1,170 41.65 (37.84–45.56) 27.33 (22.19–33.14)

45–69 1,245 28.92 (24.16–34.20) 54.02 (46.97–60.91)

Residential area Rural 1,830 36.62 (32.74–40.68) 29.00 (24.06–34.50)

Urban 2,024 39.71 (35.14–44.46) 31.53 (27.80–35.51)

BMI Underweight 262 23.29 (14.52–35.18) 12.37 (6.52–22.20)

Normal weight 1,734 44.66 (38.20–51.31) 22.00 (17.75–26.92)

Overweight 1,054 38.68 (33.41–44.23) 42.69 (37.05–48.52)

Obesity 629 31.57 (26.76–37.21) 54.99 (48.99–60.85)

WC Normal WC 1,606 43.60 (39.24–48.06) 16.87 (13.89–20.33)

High WC 2,076 35.88 (31.14–40.91) 43.41 (39.03–47.90)

Total 38.41 (35.16–41.77) 30.47 (27.41–33.70)

CI, confidence interval; BMI, body mass index; WC, waist circumference; high WC, >79 cm in females and >89 cm in males; underweight <18.5, normal weight ≥18.5 to <25, overweight ≥25 

to <30, obesity ≥30 kg/m2.

FIGURE 2

Prevalence of prehypertension and hypertension in six regions of Afghanistan.
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several studies have observed inverse associations between low BMI 

and HT (42, 43). However, the health risks associated with under-

weight status should not be overlooked.

For the combined category of BP ≥ 120/80 mmHg, additional 

significant associations included being widowed or divorced and 

unemployment with having higher odds of elevated blood pressure, 

TABLE 3 Multivariable logistic regression model for prehypertension.

Variables Unadjusted odds 

(95% CI)

p-value Adjusted odds 

(95% CI)

p-value

Gender Female Reference Reference

Male 2.28 (1.62–3.20) <0.001 2.66 (1.99–3.55) <0.001

Age group 18–29 Reference Reference

30–44 1.25 (0.97–1.63) 0.083 1.12 (0.86–1.46) 0.366

45–69 1.58 (1.14–2.19) 0.006 1.38 (0.99–1.92) 0.052

Region of the country Central Reference Reference

Northern 1.25 (0.84–1.86) 0.263 1.32 (0.80–2.19) 0.267

Southern 0.98 (0.64–1.50) 0.940 1.19 (0.81–1.75) 0.357

Southeastern and eastern 0.83 (0.56–1.23) 0.360 0.80 (0.51–1.28) 0.368

Western 0.54 (0.37–0.79) 0.002 0.64 (0.42–0.98) 0.044

Northeastern 0.66 (0.43–1.01) 0.061 0.71 (0.45–1.12) 0.144

WC Normal Reference Reference

High 1.57 (1.08–2.26) 0.016 2.14 (1.47–3.12) <0.001

CI, confidence interval; WC, waist circumference; high WC, >79 cm in females and >89 cm in males.

TABLE 4 Multivariable logistic regression model for HT.

Variables Unadjusted odds 

(95% CI)

p-value Adjusted odds 

(95% CI)

p-value

Age group 18–29 years Reference Reference

30–44 years 1.60 (1.12–2.30) 0.009 1.32 (0.85–2.04) 0.207

45–69 years 5.78 (3.60–9.27) <0.001 4.29 (2.44–7.51) <0.001

Region of the country Central Reference Reference

Northern 1.21 (0.79–1.87) 0.365 1.18 (0.67–2.08) 0.553

Southern 1.09 (0.74–1.60) 0.020 1.19 (0.72–1.95) 0.487

Southeastern and eastern 0.83 (0.49–1.39) 0.489 0.68 (0.38–1.22) 0.198

Western 0.55 (0.33–0.93) 0.026 0.62 (0.32–1.20) 0.158

Northeastern 0.60 (0.36–0.98) 0.043 0.47 (0.28–0.79) 0.005

BMI Normal Reference Reference

Overweight 3.47 (2.07–5.81) <0.001 1.51 (0.69–3.29) 0.295

Obesity 6.28 (3.65–10.81) <0.001 3.03 (1.54–5.94) <0.001

Underweight 0.29 (0.11–0.71) 0.007 0.31 (0.12–0.81) 0.018

WC Normal Reference Reference

High 4.91 (3.48–6.93) <0.001 2.58 (1.49–4.44) 0.001

FBG Optimal Reference Reference

Prediabetes 4.77 (2.65–8.60) <0.001 1.67 (0.90–3.09) 0.101

Diabetes 1.06 (0.68–1.65) 0.768 0.70 (0.19–2.53) 0.591

TC Optimal Reference Reference

Moderate 2.38 (1.20–4.71) 0.013 1.65 (0.77–3.51) 0.189

High 2.10 (0.87–5.06) 0.097 0.91 (0.24–3.44) 0.895

CI, confidence interval; BMI, body mass index; WC, waist circumference; FBG, fasting blood glucose; TC, total cholesterol; underweight <18.5, normal ≥18.5 to <25, overweight ≥25 to <30, 

obesity ≥ 30 kg/m2; high WC >79 cm in females and >89 cm in males; optimal FBG <100, prediabetes ≥100 to <126, diabetes ≥126 mg/dl; desirable TC <200, moderate TC ≥200 to <240, high 

TC ≥240.

All variables listed in the table were included in the multivariable to estimate adjusted odds ratios.
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both of which may reflect the psychosocial stress pathway. These find-

ings suggest that social determinants of health, such as marital status 

and employment, can contribute to blood pressure elevation through 

stress-related mechanisms and reduced health-seeking behav-

iors (44).

A pattern was observed between the prevalence of PHT and HT 

across age and BMI categories. Younger adults aged 18–29 had the 

highest prevalence of PHT (40.8%) but the lowest prevalence of HT 

(20.9%), whereas the oldest age group (45–69 years) had the lowest 

PHT (28.9%) and highest HT (54.0%) prevalence. A similar pattern 

was seen in BMI categories, where normal-weight individuals had the 

highest PHT (44.6%) but lower HT (22.0%), while obese individuals 

had a lower PHT rate (31.5%) and significantly higher HT (54.9%). 

This trend reflects the natural progression of BP from normal to PHT, 

and eventually to HT, emphasising the need for early identification 

and intervention during the PHT stage, particularly among younger 

and normal-weight individuals.

In Afghanistan, given the challenging situation in terms of socio-

economic, health system capacity and literacy level, implementing 

culturally appropriate, low-cost prevention strategies could be par-

ticularly effective. Modifying weight status through dietary 

approaches, increasing awareness about WC and promoting physical 

activity can be key components. Educational campaigns tailored to 

different literacy levels and regional practices could enhance 

effectiveness.

One of the cost-effective strategies to manage NCDs is self-man-

agement, which could be viable to the given context (45). Evidence 

from randomised controlled trials and systematic reviews suggests 

that self-management approaches, including dietary modification, 

physical activity, self-monitoring, and health education, can signifi-

cantly reduce blood pressure levels (27, 46, 47). For example, the 

PREMIER trial in the USA demonstrated that lifestyle changes, 

including reduced sodium intake and increased physical activity, 

resulted in significant reductions in systolic and diastolic BP among 

prehypertensive adults (48).

Strengths and limitations

This study used Afghanistan’s 2018 STEPS survey data, which pro-

vided standardized, internationally comparable NCDs associated 

factor measurements through its multistage cluster sampling design, 

offering the first nationally representative assessment of Afghanistan’s 

NCDs burden. The inclusion of behavioural, clinical, and biochemical 

measurements enables comprehensive risk factor profiling. However, 

limitations include potential self-report biases in behavioural data, 

reduced current applicability due to post-2018 sociopolitical changes 

(particularly regarding women’s health access), and the inability to 

establish causality inherent to cross-sectional designs. Important 

unmeasured or incompletely measured confounders include mental 

health indicators, socioeconomic factors, detailed dietary intake, envi-

ronmental exposure and cultural determinants of health behaviors. 

Future research should employ longitudinal designs with biomarker 

validation and incorporate Afghanistan-specific social determinants 

to address these gaps while accounting for the country’s evolving 

health landscape.

The standardized measures that have been widely validated across 

STEPS surveys globally for population-level surveillance, minimise 

the issues. Besides, the design enhances comparability with interna-

tional findings. Despite its limitations, this study delivers essential 

evidence to inform future research and public health interventions.

Conclusion

This study reveals a high burden of PHT and HT in Afghanistan, 

with significant associations observed with male sex, high WC and 

geographic region. The identified associated factors highlight high risk 

groups and can inform interventions. Notably, some of these factors 

are modifiable, offering valuable opportunities for early prevention of 

hypertension. However, further longitudinal studies are needed to 

establish causal relationships and guide the development of effective, 

evidence-based prevention strategies.
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